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At the beginning of the development of computer technology, the low level of 
development of hardware and software technology cause the running speed of system is slow, 
the price is expensive and poor reliability. This leads without extra resources for 
human-computer interaction directly, the user must try to adjust their behavior to adapt to the 
demand of the computer. With the rapid development of computer technology, the 
improvement of computer performance got bigger, the hardware and software technology 
has also made a larger development. At this time, the system has the ability to tell part of 
resources to deal with the demand of the human-computer interaction system, can help 
people better use the computer. In the numerical control machine tool system, there is also a 
process of human-computer interaction, the human-computer interaction system can 
facilitate users to use the numerical control system for workpiece machining, improve the 
system friendly and improve work efficiency. This dissertation is to design the 
human-computer interaction system of the numerical control system, the design of the 
human-computer interaction system is to solve the problem that user needs to change their 
habits to adapt to the machine, it is more convenient for the user to use the numerical control 
system, let the communication between users and numerical control system became clear, 
convenient and quick. 
The design of hardware platform is based on ARM9 processor, with the operation of the 
system is based on the hardware platform of uC/OS-Ⅱ, the system with application as the 
core, on the basis of computer technology, and the software and hardware can be cut. Use C 
language development on the platform, ADS 1.2 is used to develop software, it is an 
integrated development environment software developed by ARM Company. After a detailed 
understanding of the platform, begin to do the project requirement analysis, by personally use 
numerical control system and collect some user feedback, find out which is not convenient 

















Through the design and implementation, has promoted the friendly of human-computer 
interaction system; changed status that the people needed to adjust their habits to adapt to the 
machine, let any people that non-computer professionals can use computer systems very 
skilled; at the same time, has raised the utilization rate of CNC system, also improved the 
manufacturing capability of modern manufacturing industry.   















目    录 
第一章 引言 ................................................................................................. 1 
1.1 背景及意义 .......................................................................................................... 1 
1.2 国内外研究现状 ................................................................................................. 2 
1.2.1 国内的研究现状 ...................................................................................... 2 
1.2.2 国外的研究现状 ...................................................................................... 3 
1.3 本文研究内容 ..................................................................................................... 4 
1.4 论文组织结构 ..................................................................................................... 5 
第二章 相关技术介绍 ................................................................................. 6 
2.1 数控机床的组成及工作原理 ............................................................................. 6 
2.1.1 组成介绍 .................................................................................................. 6 
2.1.2 基本工作原理介绍 ................................................................................... 8 
2.2 嵌入式实时系统的简介 ..................................................................................... 9 
2.3 嵌入式实时操作系统的特点 ........................................................................... 10 
2.4 uC/OS-Ⅱ简介 ................................................................................................... 11 
2.5 uC/OS-Ⅱ的组成及工作原理 ........................................................................... 12 
2.5.1 组成部分介绍 ......................................................................................... 12 
2.5.2 工作原理介绍 ........................................................................................ 12 
2.6 嵌入式软件开发技术 ....................................................................................... 14 
2.6.1 开发流程 ................................................................................................ 14 
2.6.2 开发环境 ................................................................................................ 15 
2.6.3 编译及调试 ............................................................................................ 16 
2.7 本章小结 ........................................................................................................... 17 
第三章 系统分析 ....................................................................................... 18 
3.1 功能分析 ............................................................................................................ 18 
3.2 性能分析 ............................................................................................................ 19 















3.3.1 交互分析 ................................................................................................ 20 
3.3.2 数据输入分析 ........................................................................................ 21 
3.3.3 界面分析 ................................................................................................ 21 
3.4 本章小结 ........................................................................................................... 23 
第四章 系统概要设计 ............................................................................... 24 
4.1 架构设计 ............................................................................................................ 24 
4.2 硬件设计 ............................................................................................................ 25 
4.2.1 基于 ARM 和 FPGA 的整体方案 ......................................................... 26 
4.2.2 S3C2440A 控制系统 .............................................................................. 26 
4.2.3 ARM 和 FPGA 的接口设计 ................................................................... 27 
4.2.4 基于 FPGA 的 DDA 精插补器设计 ..................................................... 28 
4.3 软件设计 ............................................................................................................ 28 
4.3.1 启动程序设计 ......................................................................................... 28 
4.3.2 按键处理机制设计 ................................................................................. 34 
4.3.3 界面刷新处理机制设计 ......................................................................... 36 
4.4 本章小结 ........................................................................................................... 38 
第五章 系统详细设计 ............................................................................... 39 
5.1 文件管理功能的介绍 ....................................................................................... 39 
5.2 入口函数 ............................................................................................................ 39 
5.3 文件指针 ............................................................................................................ 40 
5.4 对文件的遍历检索 ............................................................................................ 42 
5.5 对文件的操作 .................................................................................................... 45 
5.6 本章小结 ........................................................................................................... 48 
第六章 总结与展望 ................................................................................... 49 
6.1 总结 .................................................................................................................... 49 
6.2 展望 .................................................................................................................... 50 












































Chapter 1 Introduction ............................................. 错误！未定义书签。 
1.1 Background and Significance .......................................... 错误！未定义书签。 
1.2 Research Status at Home and Abroad ............................ 错误！未定义书签。 
1.2.1 Domestic Research Status ....................................... 错误！未定义书签。 
1.2.2 Foreign Research Status .......................................... 错误！未定义书签。 
1.3 Research Content in This Dissertation ........................... 错误！未定义书签。 
1.4 Dissertation Structure ...................................................... 错误！未定义书签。 
Chapter 2 Relevant Technology Introduced ........... 错误！未定义书签。 
2.1 Composition and Working Principle of CNC Machine Tools错误！未定义书
签。 
2.1.1 Composition ............................................................ 错误！未定义书签。 
2.1.2 Basic Principle of Work........................................... 错误！未定义书签。 
2.2 Embedded Real-Time System ......................................... 错误！未定义书签。 
2.3 Characteristics of the Embedded Real-Time Operating System错误！未定义
书签。 
2.4 uC/OS-Ⅱ ........................................................................... 错误！未定义书签。 
2.5 Composition and Working Principle of uC/OS-Ⅱ ........ 错误！未定义书签。 
2.5.1 Composition ............................................................ 错误！未定义书签。 
2.5.2 Working Principle .................................................... 错误！未定义书签。 
2.6 Embedded Software Development Technology ............. 错误！未定义书签。 
2.6.1 Development Process .............................................. 错误！未定义书签。 
2.6.2 Development Environment ..................................... 错误！未定义书签。 
2.6.3 Compile and Debug ................................................. 错误！未定义书签。 
2.7 Summary ........................................................................... 错误！未定义书签。 
Chapter 3 Analysis of System ................................... 错误！未定义书签。 















3.2 Performance Analysis ...................................................... 错误！未定义书签。 
3.3 Structure Analysis ............................................................ 错误！未定义书签。 
3.3.1 Interaction Analysis ................................................. 错误！未定义书签。 
3.3.2 Analysis of Data Input ............................................. 错误！未定义书签。 
3.3.3 Interface Analysis .................................................... 错误！未定义书签。 
3.4 Summary ........................................................................... 错误！未定义书签。 
Chapter 4 General Design of System ....................... 错误！未定义书签。 
4.1 Design of Architecture ...................................................... 错误！未定义书签。 
4.2 Design of Hardware ......................................................... 错误！未定义书签。 
4.2.1 Overall Scheme Based on ARM and FPGA ............ 错误！未定义书签。 
4.2.2 S3C2440A Control System ..................................... 错误！未定义书签。 
4.2.3 Interface Design of ARM and FPGA ...................... 错误！未定义书签。 
4.2.4 Design of DDA Fine Interploation Based on FPGA错误！未定义书签。 
4.3 Design of Software ............................................................ 错误！未定义书签。 
4.3.1 Design of Start Program .......................................... 错误！未定义书签。 
4.3.2 Design of Key Processing Mechanism .................... 错误！未定义书签。 
4.3.3 Design of Interface to Refresh Processing Mechanism错误！未定义书
签。 
4.4 Summary .......................................................................... 错误！未定义书签。 
Chapter 5 Detailed Design of System ...................... 错误！未定义书签。 
5.1 File Management Function .............................................. 错误！未定义书签。 
5.2 Entrance Function ............................................................ 错误！未定义书签。 
5.3 File Pointer ........................................................................ 错误！未定义书签。 
5.4 Traverse the Retrieval of Documents ............................. 错误！未定义书签。 
5.5 Operation of the Documents............................................ 错误！未定义书签。 
5.6 Summary ........................................................................... 错误！未定义书签。 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
